The periodic S 1 -equivariant hypersurfaces of constant mean curvature can be obtained by using the Lagrangians with suitable potential functions in the Berger spheres. In the corresponding Hamiltonian system, the conservation law is effectively applied to the construction of periodic S 1 -equivariant surfaces of arbitrary positive constant mean curvature.
Introduction
W.-Y. Hsiang [1] investigated the rotation hypersurfaces of constant mean curvature in the hyperbolic or spherical -space. In [2] , Eells and Ratto have constructed the rotation ( S -equivariant) minimal hypersurfaces in the unit 3-sphere with standard metric by using a certain first integral, which is invariant with respect to the rotation angle of generating curves on the orbit space. In [3] , a family of S -equivariant periodic CMC surfaces was constructed in the Berger spheres when the constant mean curvature (CMC) is a sufficiently small positive number, and it was cleared that the conserved quantity can be obtained by using the Lagrangian equipped with suitable potential function of the corresponding dynamical system with respect to the Hsiang-Lawson metric [1, 4] on the orbit space via the Hamilton equation, where the rotation angle of generating curves can be regarded as "time". We should remark that the corresponding Lagrangian has the vanishing potential when we construct the -equivariant minimal hypersurfaces. However, in case that we construct the -equivariant non-minimal CMC-hypersurface in the Berger sphere, the potential of the Lagrangian is a nonvanishing function. In Theorem 4.3, we determine the potential function of the Lagrangian which corresponds to the -equivariant CMCsurfaces immersed in the Berger sphere. As a result we can obtain a family of periodic -equivariant CMC surfaces in the Berger spheres when the constant mean curvature is an arbitrary positive number (Theorem 5.2). 
Preliminaries
In [3] , a generalized inner product
is given by the following component functions.
where 
Then using the formula (1) we have the following differential Equation (4) of generating curves which corresponds to the CMC-rotation hypersurfaces immersed in   3 , S g  , since using Lemma 3.1 the geodesic curvature Then we have
where the conserved quantity in the formula represents the Hamiltonian of our system. By means of the Hamilton Equation (5) . Then we have
where
As a consequence, we have the following Theorem 4.3. On our system, the Lagrangian and the Hamiltonian which correspond to the -equivariant CMC-H hypersurface immersed in  can be determined as follows: 
Since H is a constant mean curvature and
we can choose such as   1
Generating Curves for S 1 -Equivariant CMC Surfaces
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